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AK: Dear Professor, let me start with the never-ending definitional debate. En-
gineering is an umbrella term for many activities: making, applying, maintaining
technologies. The rise of software engineering and bioengineering are the signs
of our time. Engineering has become so heterogeneous that there seem to be no
“typical” engineers anymore, if they ever existed. What is for you the core essence
of engineering profession?
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CM: Thanks for your question. You are right to take this as a foundational
question. I begin working from the definition given in the official Charter of the In-
stitution of Civil Engineering (in the UK). Because I recognize that engineering is
different in different countries and different contexts, I will speak of “English-
speaking engineering”. I do not know as much what is going on in France, Russia,
or Germany. I know a little bit about China, and Chinese T.#£ (gongcheng) is not
the same as English “engineering”.

The ICE Charter says that engineering is “the art of directing the great sources of
power in Nature for the use and convenience of man”. This definition has been very
important to the ICE, so much so that on its 150" anniversary the organization revis-
ited it with a special conference (which I chronicled in the Appendix to my new book)
[Mitcham, 2019, pp. 365-384]. I went to the archives, to the hand-written little essay
by Thomas Tredgold, which explains that the great resources in nature are revealed to
the engineer by science. It says explicitly, that English-speaking engineering under-
stands itself as an application of Baconian science. As application it is an “art”, be-
cause it is making (and not just thinking), and the purpose is “use and convenience”.

At this time in England, “use and convenience” had become a philosophical
term. In “An Enquiry Concerning the Principles of Morals” (1751) David Hume
says that the basis of morality is use and convenience. Making the world more use-
ful and convenient for people is a virtue, because it makes physical life easier and
more commodious. Just as science makes available to the mind what is going
on in nature, engineering makes useful and convenient the material goods of the
world and increases the ease of their management. Just as the goal of doctors is to
provide health, and of lawyers to render justice, what engineers originally con-
ceived of themselves as providing was material use and convenience.

Initially such an art was acquired through apprenticeship, just like in many
other arts; there was little theory behind it. But what has happened over the course
of last 200—300 years was that this art has become increasingly explicated, increas-
ingly conscious, methodologized, and engineers have constructed for themselves
significant bodies of both rule-of-thumb knowledge and engineering science as
a new kind of knowledge informing their art. It is a philosophical challenge to sort
out what is going on in this process of engineering knowledge production. My for-
mer colleague Gorokhov wrote extensively about it (see, e.g., “Engineering: Art and
Science” [Gorokhov, 1990] - AK).

AK: I would like you to comment a little bit more on what you said about
“English-speaking engineering” in its relations with the Baconian tradition. Is it
consistent, the co-evolution of the English-speaking philosophy, science and tech-
nology? Can we link the “high” philosophies of empiricism, utilitarianism and prag-
matism, which include ontology, epistemology, ethics and political thought, to the
peculiarities of English-speaking engineering culture - its hands-on approach and
the special role of apprenticeship?

CM: Yes, [ think this is reflected in the educational program of English-speak-
ing engineers. Of course, there was cross-fertilization at some point: French-speak-
ing and German-speaking engineering added something. The French have different
version of science which engineers are going to use - it is a more Cartesian, mathe-
matical science. This more rationalist science influenced English engineers; even as
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they criticized, they could not help but recognize some of the distinctive strengths
of French engineering. American engineering, although influenced primarily by
British traditions, has also selectively absorbed elements from especially French
and German engineering practices. The pre- and post-World War II exodus of engi-
neers from Germany to the United States could not help but infuse German engi-
neering practices into American engineering, just like the immigration of German
philosophers had an impact on American philosophy.

Let us take an example from the American system of manufacturing. American
industrialists, such as Henry Ford (1863—1947), wanted to use division of labor, as
it was developed in England. But they used division of labor together with inter-
changeable parts and the assembly line to produce new forms of convenience. With
Ford, of course, it was the mass production of automobiles, a commodity peculiarly
appropriate for a large, spread out and excessively individualistic country. Ford, as
I’m sure you know, created the assembly line by adapting the dis-assembly line of
the slaughterhouse, in which an animal carcass was hung on a moving track that
carried it past a series of butchers, each slicing off a different cut of meat. Ford ran
the dis-assembly line backward, starting with an automobile skeleton (the chassis)
past a series of workers who drop in an axel, then an engine, then add tires, etc. un-
til the finished product rolled out of the manufacturing plant and onto the street.
What is useful and convenient for Americans will not always be the same as what is
useful and convenient for the British maritime empire (e.g., textiles and ceramics).

With your reference to that distinctive American philosophy known as pragma-
tism you already hinted at another element in American engineering: its extreme in-
dividualism. American pragmatism goes beyond British empiricism to stress that
the ideas need to be confirmed not just by experience but by functional utility. Ad-
ditionally, pragmatist American culture tends to be quite individualistic. There is no
real equivalent in the United States of the royally chartered Institution of Civil En-
gineers. Instead, there are multiple professional associations competing with each
other for public recognition and power.

AK: Talking about professional societies and the national schools of engineer-
ing, I would like to ask, do you think we can talk of a “community of engineers”
in the same sense as “scientific community”?

CM: I don’t think so. The community of scientists rests on a transnational ideal
of truth and method of knowledge production, whereas the community of engineers,
who are always engaged in material building and economic production, will al-
ways be not only national, but also sectoral. The community of civil engineers
in the United States is a real community, as is the community of bioengineers. But
the community of bioengineers in the US is in competition with bioengineers
in China, and both communities recognize this is the case, whereas bioscientists are
not in some kind of material goods production competition. Of course, scientists
compete in knowledge production, for example, to win Nobel Prizes, but it is not
the same as competition of the companies and products. Knowledge is a non-rival
good. Physical uses and conveniences are rival goods. Engineering communities are
necessarily more rivalrous and even sector-limited, which is the reason why engi-
neers have trouble speaking with a common public voice, especially in the United
States.
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Although medical doctors are segmented by specialization, they can all see
themselves as members some overarching national medical association and speak
with one voice. The brain surgeons are not in competition with heart surgeons,
whereas mechanical or civil engineers are often in competition with electrical engi-
neers. The sociology of engineering discloses this kind of rivalry, which is especially
strong in the United States, because of the deeply individualistic American culture.

AK: The proliferation of engineering societies is interconnected with the stan-
dards, regulating the specialization in technical education. Back in 1905 John W. Lieb
questioned in his presidential address to the American Institute of Electrical En-
gineers, how many professional societies at the national and regional level, do
the USA really need [Lieb, 1905].

CM: You are correct. This has been a consistent debate within American pro-
fessional engineering. What is taking place with ABET (a non-governmental orga-
nization to accredit engineering education programs, originally called the Accredi-
tation Board for Engineering and Technology), which is becoming a de facto
international accrediting agency, is unique in the history of engineering, and I am
not sure where it will go. The most international professional engineering society is
the IEEE (Institute of Electrical and Electronics Engineers), and it is interesting that
from the early ages radio and electrical engineers were more international than me-
chanical and civil engineers. Radio waves do not remain within the national bor-
ders. Gorokhov was a radio engineer, and we once talked about this.

AK: Can we suggest then that software engineering will be even more transna-
tional, or more globalized?

CM: That is an interesting question. I’m not sure about the answer and would
need time to think about it more. But there are certainly efforts to decouple software
from national economies, although I’m not sure this will ever succeed more than
at the margins: as in the “open source” and “free software” movement.

AK: Is it one movement or movements with different ideologies? Eric Ray-
mond (one of the leaders of Open Source Initiative) is libertarian, while Richard
Stallman (Free Software) is leftist.

CM: You’re right, these are not the same. Some years ago I wrote an article
about this (a version is included as a chapter in my new philosophy of engineering
book [Mitcham, 2019, pp. 119-137]) arguing for their synthesis as a “free and open
source” software movement. But such movements are up against the vested powers
of Microsoft and Google and more, a highly leveraged cartel determined to commod-
ify software and cyberspace. Issues of information control and cybersecurity are in-
herently national and power related. Remember, too, that we are currently in the mid-
dle of political backlashes against globalization. The early 20" century utopian vision
of electronic mass media as promoting democracy followed by late 20th century fan-
tasies of Internet information freedom have less and less political philosophical pur-
chase as the electronic media are colonized by corporations, governments, and spe-
cial interests of all types (including those who have an interest in controlling
knowledge access if not disseminating lies). The idea that “software wants to be free”
seems just another ideological illusion (unless it means free to be manipulated).

AK: In the accelerationist debate these paradigmatic problems are discussed on
very general level: whether the current sociotechnical transformations will lead to
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the new kind of capitalism or some kind of post-capitalism. Do you think these vi-
sions of future inspire the everyday practices in software engineering, such as shar-
ing or protecting the software?

CM: One of my TAs in China was a software engineer and worked in the in-
dustry for a while before changing for philosophy. I asked what she used to do then,
and she answered: “Finding and fixing software bugs”. That is what she said she did
all day. She left software engineering for philosophy precisely because of the ab-
sence of philosophy in software engineering. People like Raymond and Stallman
are few and far between.

AK: Let me return then to the special character of engineering and ask about
distinctions between science, technology and engineering. You and many interdisci-
plinary science and technology studies (STS) scholars you quote accentuate the
non-technological (social, cultural, political and economical) factors in engineering.

CM: I've already mentioned a distinction between science as knowledge pro-
duction and engineering as building and material product creation. Although the
two are increasingly fused in technoscience, it is still possible to distinguish them
analytically. Now I would add another simple (perhaps simplistic) distinction be-
tween engineering as the agency that produces technologies, although in another
sense “technology” includes all forms of engineering (as in the “Massachusetts In-
stitute of Technology”). I also think it necessary to distinguish techne, technics, and
craft from engineering and technology. It is a distortion of history to describe the
builders of the pyramids or medieval cathedrals as engineers; “architects” was the
traditional name for such builders. The word engineer did not come on the scene
until the 1500s to name a new kind of architect.

Now with regard to “non-technological” or cultural factors of engineering, here
is something that has struck me. Ethics seems to be outside of engineering. It is not
like in medicine, where the concept of health is built right into the science of
medicine. In every course in medical school, as in anatomy and physiology, there is
a built-in notion of what is health. In law, the notion of justice is also built-in -
if you study it, you make an assumption that the law is just, and then you try to fig-
ure out how to apply the law in particular cases. But in engineering school, the only
purpose is “use and convenience”, without much indication for what (except, per-
haps, as having a job to make money). Engineers seem to be “guns for hire”. Doc-
tors are not guns for hire; they do not study to poison or hurt somebody, as well as
lawyers normally do not study the law to break it. Gorokhov gave me this example:
When the Soviet troops took over Siemens factory, a delegation of engineers, tech-
nicians, and workers came to ask: “When will you give us work?” They did not care
who they worked for, they just wanted to work.

AK: In a survey of startup entrepreneur engineers in Russia, who were asked to
range priorities in their work (such as economic rationale, public good, etc.), one of
the top answers was “getting things done”.

CM: It is the same in the United States. Engineers describe themselves as
“problem-solvers”, not caring too much what the problem might be. This is why
teaching engineering ethics is so hard. Ethics is just something stuck on from out-
side, so engineers just naturally think: “This is not the core of what we do”.

When I made this argument once at a meeting in London, David Blockley,
the author of “Engineering: A Very Short Introduction” for Oxford University Press,
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a person Aristotle might have described as a “great-souled” engineer, argued that
I was terribly mistaken and that a core value in engineering is safety. Blockley has
also written some basic texts on engineering safety. But while he is obviously to
some extent correct, the fact that there is a whole field of engineering called “safety
engineering”, and not all the engineers study it, raises questions about its integration
across the engineering disciplines. In some sense even safety can seem stuck on
from outside. There are engineering projects in which a particular “use and conve-
nience” requires the reduction in concern with safety, as when military engineers
have to construct a bridge as quick as possible to enable an attack. Besides, safety
would seem to play as important role in medicine as in engineering.

AK: Is there not a contradiction between a common consensus that engineering
is a socially embedded activity, which you also have emphasized by speaking of
English-speaking engineering, and a universal statement that engineering is always
“problem-solving”? Before a problem can be solved, it must be defined.

CM: Yes, but this is the point: Engineers do not themselves define the problems
they solve. They are given problems. And they can be given these problems in differ-
ent ways by different societies in different social contexts. This is precisely what em-
beds engineering. Engineering does not so much embed itself and constitutes a kind of
agency that leaves itself open to being embedded. Normally this takes place not so
much individually as socially. Thus there can never be a socially non-embedded engi-
neering although engineering can be analytically conceptualized in a non-embedded
manner. It’s like language. There is no language as such. There is only English or Rus-
sian or German. Yet still we can think conceptually about language as such.

AK: Then there is a very practical (didactical) question of how to integrate
a course in engineering ethics into engineering education. Bucciarelli complains
that the case-based courses in American technical universities often give simplistic
views on decision-making in engineering practices [Bucciarelli, 2008]. In complex
cases there is commonly an effort to disentangle the complexities in order to appor-
tion individual responsibilities, which is quite unrealistic in large corporative or
governmental R&D projects. Thinking in terms of individual responsibility needs
to give way to some sense of distributed responsibility.

CM: Yes, I agree, responsibility is often fuzzy and fluid.

AK: What does this mean for teaching engineering ethics? Can we grasp the
social complexities in such a short course? Should it include excursions into socio-
logy, political philosophy, social psychology, organization theory and other disci-
plines that will make it more contextualized? How can we practically do it?

CM: Li Bocong, a Chinese philosopher of engineering colleague, argues that
what engineering ethics should be and what it really is, is the ethics of collaboration
and cooperation. That is what actually engineers need to learn: how to work with
other people, taking their different interests and perspectives into account, the ethics
of working in groups.

Similar to Bucciarelli, Li does not think teaching ethics codes should be the cen-
ter of engineering ethics education. That is the reason he developed this whole field
of sociology of engineering: to understand how engineering projects work. (He further
argues that the Chinese term “gongcheng”, usually translated as “engineering”,
would be better rendered as “engineering project”.) In any engineering project there
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are economic factors, limited resources, limited time, the staff you have - some peo-
ple do not know some things and you need to distribute the tasks to the people who
can handle things, all of which means some people will work more than others.

Incidentally, this is precisely why I have argued elsewhere that the most general
fundamental principle for engineering ethics, meaning ethics not just for engineers
themselves but for them and for all of us who live in an engineered and engineering
dependent world, is a duty “plus respicere”, to take more into account.

AK: This question of inequality of knowledge and control and distribution of
responsibility at the working place is crucial for sociology of engineering labor, es-
pecially for Marxist thought. If we recall the cases from the “Capital”, the engineers
there do not represent technology as such, they represent technology in service to
capital, and in case of controversy, they naturally take the side of capital, for exam-
ple, concerning safety conditions [Marx, 1954].

CM: This is both true and important. I am afraid that not many engineers think
about it. This subservience to capitalism is un-thematized in their thinking about
their lives. At least, English-speaking engineers are just sucked into the capitalist
vortex. But I would disagree with Bucciarelli to some extent. If not too artificially
constructed, case studies can help students begin to appreciate the complexities of
the context in which their engineering is embedded, including the cultural captivity
of capitalism. I am just not sure how you could teach it other way.

AK: To do this right, wouldn’t it require a preliminary course in history or so-
ciology of engineering and technology?

CM: Yes, any modestly effective engineering ethics curriculum will need to in-
clude significant measures of the history and sociology of engineering and technol-
ogy. But this is an up-hill battle and would require more engineering education re-
form than is likely, at least in the United States. For years I have argued that if
engineers are going to be true professionals then engineering should be a profes-
sional degree like medicine or law. In the United States, in order to enter a medical
school or a law school a person needs already to have earned an undergraduate de-
gree in some field. History of technology would be an excellent undergraduate de-
gree preparation for a professional engineering degree.

AK: Let us take an example of the historically flexible distinction between the
technical and economic rationality. In the beginning of the 20th century, Thorstein
Veblen with his technocratic progressivism projected that engineers might eventu-
ally emancipate technology from capital. Do you think there is some kind of new
wave of this technocratic optimism now?

CM: Perhaps in digital technologies. I think that this is a kind of idea that is re-
produced in different media. Look at Google or Facebook - they want to rule the
world. But the paradox is that they want to do this to make capital. Google’s motto
is “Do no evil”, perhaps implicitly admitting their evil abilities. Facebook’s motto is
“Move fast and break things”. There is clearly a kind of technocratic confidence
embedded in the mind sets of these Silicon Valley disrupters. Mark Zuckerberg is
a free market fundamentalist who does not want to be regulated by the government
because he thinks he can do things better than the government. He wants to use
his technology to set his own agenda, probably genuinely believing he can make
the world better.
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AK: Have we ever witnessed this degree of implicit popularity of technocracy?
The gurus of IT (Bill Gates and Steve Jobs, Larry Page and Sergey Brin, Mark
Zuckerberg, Elon Musk) have become role models for a whole generation of com-
puter scientists and software engineers. Is there historical precedence of such a pub-
lic perception of engineering?

CM: It is an interesting question. Ford and Edison were heroes, Tesla was to
some extent, but he was overwhelmed by Edison. John Roebling, the bridge builder,
was a public hero.

AK: All of those named were entrepreneurs, right?

CM: Yes, we could call them entrepreneurial engineers or engineer entrepreneurs.

AK: In the English-speaking world we often find the metaphor of “engineering
the future”. We are often intuitively using expressions of this kind, such as “social
engineering”, “designing one’s life”, or “political technologies”. What is your inter-
pretation of this idea of an “engineered future”, what does it mean?

CM: It is always difficult to predict the future; ultimately we have to wait
on history to reveal it to us. For me, however, as best I can understand it in the pre-
sent, it means turning the future into an engineering project. Everything becomes
just another problem to be solved in the short term, with the solution inevitably cre-
ating another problem, and the cycle is repeated. Engineering, systems engineering,
and especially engineering maintenance (an often overlooked dimension of engi-
neering) replace cultivation and craft as the predominant forming, making, and car-
ing activities. Politics is replaced by planning and policy. It is a world in which in-
novation follows innovation, creative destruction follows creative destruction,
stimulated and managed by marketing and advertising. The engineered future in-
cludes what Edward Bernays, the father of public relations, called the “engineering
of consent”. (This is another dimension of social engineering that has been almost
completely ignored but is well studied by Stuart Ewen in a series of important
books beginning with “Captains of Consciousness: Advertising and the Social Roots
of the Consumer Culture” [Ewen, 2008]). Nevertheless, we cannot at this point know
what is going to come forth. An engineering future could take different forms, some
perhaps more stable, attractive, flourishing, or consumatory (to adopt a term from
John Dewey) than others. Or it might all simply fall apart under the weight of its own
complexity. There could also be some kind of widespread reaction or rebellion
against it. At this point we simply do not know. The best we can do is to try to stand
back and reflect on the mutating turbulence in which we find ourselves.

AK: This leads us to the idea of global capitalism or globalization as conver-
gence. You have been working in China for years. Could you describe your general
impression of the Chinese engineering project? Will the process of unification
in science, technology and business make it almost indistinguishable from the West-
ern world? Or can there be some strong preservation of difference?

CM: Once again you ask very difficult questions. And I must qualify whatever I
say, because my knowledge of China is rather superficial. I am aware, however, that
there has been a long debate about modernization in China. In the late 1800s near the
end of the Qing Dynasty, when Chinese experienced both the need for modernization
to defend themselves against Western imperialism and fears of modernization as
threatening their culture, the slogan was “Chinese knowledge for substance, Western
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knowledge for application”. The New Culture Movement in the 1910s aimed to
transform Chinese culture: the new slogan was that Confucius had to be replaced by
“Mr. Science” and “Mr. Democracy”.

The triumph of Chinese Communism in 1949 seemed initially to achieve this
transformation. But Mao Zedong Thought Communism (and Chinese Communism is
not just Communism in China) radically distorted Western notions of both science
and democracy. The catastrophic violence of the Great Leap Forward (1958-1962)
and Cultural Revolution (1966—1976) might be described as engineering with Maoist
characteristics. Although under Mao China developed nuclear weapons and intercon-
tinental missiles the massive engineered transformation of the Chinese infrastructure
of transport and communications did not begin until 1978 with the Reform and
Opening of Deng Xiaoping. China now has more kilometers of high-speed rail trans-
port than the whole rest of the world combined, and with a better safety record than
Europe. The metro systems in cities such as Shanghai, Beijing, and other cities are
some of the best that exist. Beijing is a showcase for postmodern architecture.

The early 2000s, however, saw initiations of a revived interest in traditional
Chinese culture, especially in Confucianism but also in Daoism and Buddhism.
In 1987 the contemporary philosopher Li Zehou had turned the Qing slogan
around to propose “Western knowledge as substance, and Chinese knowledge for
application”. Western science and engineering can be decorated with Chinese cul-
ture. At the Beijing Olympics in 2008, Chairman Hu Jintao promoted the Confu-
cian and Daoist values of harmony. To what extent is the contemporary revival of
Confucianism, Daoism, and Buddhism able to be integrated with science and en-
gineering remains a question. This is a question that exists in all cultures that are
being transformed by technoscience: in Japan, in Russia, in Germany, in France,
even in the United States.

Take a concrete case like the Japanese tea ceremony, a ritual traditionally prac-
ticed with handmade pottery cups. Can this ceremony be retained with industrially
mass produced tea cups? The Japanese philosopher Yanagi Soetsu argues that it
cannot, that the ceremony depends on anonymous craft traditions. To what extent is
this true or just a nostalgic romanticism? American philosopher Albert Borgmann’s
distinction between thing and device is one of the most important efforts to engage
with such questions. I am not sure about the answers.

AK: We could also ask whether it is possible to differentiate a commitment
to some traditional practices, in a grassroots effort to preserve a lifeworld, from lo-
calization in marketing.

CM: Yes, there are many distinctions to sort out here. It will take time to do so.
We must also recognize the attachments that people feel toward their local cultures,
how uncomfortable and disoriented they feel without a distinctive culture that bonds
them to others. They seem to need both the distinction and the bond of decoration
in order to feel stabilized in their worlds.

There is today some reaction against the modernist building boom in Beijing
and some efforts to rebuild some of the old traditional hutongs. Some modern con-
veniences are introduced. There are no longer public baths that everyone has to
share, but the narrow alleyway streets remain, and the rooms are constructed with
what looks like the same kind of brick, although of course the brick is now industri-
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ally mass produced. To live in a reconstructed hutong is a kind of reaffirmation of
being Chinese but with a difference, modernized.

AK: This leads us to the question of philosophical anthropology. The early In-
dustrial Revolution was reflected in the metaphors such as “Man a Machine” by La
Mettrie, and now, in the age of the digital revolution, there is a wide-spread
metaphor of the mind as a computer. More than just imagining Al as human, this
transforms our image of human consciousness into a program. Does this de-human-
ize or can it be a new level of human self-realization?

CM: Once again, I am not sure. I think it will take time for us to understand
what is happening to us, what we are doing to ourselves with our engineering and
re-engineering of the world. The protagonist of Arthur Koestler’s novel “Darkness
at Noon” (1940) is a Bolschevik arrested during the Great Purge and accused of
treason. In the midst of the changes taking place around him, he compares himself
to an ape, hanging on the tree and looking down at the newly evolved creatures who
stand upright and walk on two legs. He imagines how hard it would be for such an
ape to understand the new way of life that is emerging around him. I sometimes ask
myself, in my questioning of what is happening around me, am I still just hanging
on the trees? Yet it does seem to me that we are reaching a self-destructive point.
The big indication of this is what we are doing to the natural world. The fantasy of
becoming Al or Al taking over does not take into account that we ultimately remain
dependent on a fragile and relatively (not perfectly) stable non-human environment.
We are both intentionally and unintentionally destabilizing the larger encompassing
world so much that it is hard to see how we are going to survive.

But let me comment more generally on the question of philosophical anthropol-
ogy. Here the issue is ultimately to what extent humans are properly or best under-
stood as tool makers and users. In regard to this issue I would recommend the work
of André Leroi-Gourhan whose “Le geste et la parole” (1965) provides one of the
deepest reflections on technics and technology over the broad sweep of human his-
tory from prehistoric times to the contemporary world. And yet he never explicitly
thematizes engineering. When reading this book (in its English translation, Gesture
and Speech [Leroi-Gourhan, 1993]) with a small group of students in China last
year, I found myself repeatedly saying to myself, “Let us now think engineering”.
I don’t think we have yet adequately thought what engineering is and the full extent
of its central role in the mutation of history that is taking place all around us.

AK: The last question, which I am afraid may be more difficult than the previ-
ous ones. If you were in David Hilbert’s position, trying to attract attention and con-
solidate intellectual efforts of the scientific community, what would you say are the
major problems for philosophy of technology of the 21* century?

CM: The great challenge is speed and a need to slow things down. All the
grand challenges are speeding things up. A few years ago I wrote a short piece
about this, “Speeding Things Down” [Mitcham, 2018]. The pace or speed of life to-
day is so disruptive. Recall that for Martin Heidegger, the horizon of being is time.
My life occupies a span of time, and during this time span I become aware of many
things, but not everything, because the time is limited. It takes us time right now to
have this conversation, and we have to slow down every now and then and say:
“Wait a minute, I want to come back to this”, or: “I did not say that right”. We need
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time to think and to get to know each other. We are too often being forced by
the pace of engineered change to do things more quickly than we can comprehend.
AK: Dear Professor Mitcham, thank you for this thought-provoking talk. You
are very welcome to visit Russia for further in-depth exchange of ideas with our
philosophical and techno-scientific communities.
CM: My thanks to you as well and I sincerely hope that this will be only
the beginning of our exchange on these topics.

OcMbIC/IeHMEe MHKEHEePUM:
uHTepBbIo ¢ Kapiom Mutuemom

Mumuem Kapn - noxkrtop dunocobuu, mouerHsii mpodeccop. I'opHas mikona Komopamo. CIIA, CO
80401, r. TongeH, 14-s ymuua, . 1005, Topuas mkona Konopano; Haponubiii yausepcuter Kuras;
e-mail: cmitcham@mines.edu

Ka3zakoea Anexcandpa Andpeeena — crapumii npenoganaresib. PI'Y Hedrtu u raza um. .M. I'y6kuna.
Poccuiickas @emeparys, 119991, r. Mocksa, JIeHuHCKuMit mp., o. 65; MI'TY um. H.D. Baymana; e-mail:
kazakovaz@mail.ru

Kapn Mwutuem, nouetHslit npodeccop HaponHoro yumusepcutera Kurast u ['opHOI 1IKOJIBI
Konopamo B CIIIA, yske 60siee copoka JieT paboTtaeT B 061acTi pumocobu HayKu U TEXHU-
KM, YYaCTBYS B OVICKYCCHUSIX TIO0 Haubosiee OCTPbIM IpobieMaM 6GMOTeXHOIOrui, nHdopmary-
OHHBIX TE€XHOJIOTUH, ITUUYECKUM BollpocaM dHepreTuku. Ocobblif MHTEpeC MPeCTaB/ISIIOT ero
¢dwtocobckye ¥ COUMOKYIBTYPHBIE MCCIENOBaHNS MHKEHEPHON [IesSTeNIbHOCTH, U3LaHHbIe
B MPOIIJIOM TOMY B aBTOPCKOM c6GopHuke «Ha mytu K putocodun MHKEHEpUU: UCTOPUKO-
dmnocobckue u KpuTHUYeckye acce». B MHTEPBBIO 06CYKIAeTCsI IIpeaMeTHOe MOJe M OCHOB-
Hble TeMbl hmocobuy MHKeHepuH, B MHCTUTYLMIOHAIM3AIMU KOTOpoi MuTtyeM npuHuMaeT
aKTMBHOE yuacTyue: 9BOJIIOLMS MHKeHepHOH Mpodeccuy 1 06pa3oBaHMsI U 1esSTeTbHOCTb MH-
SKEHEPHBIX COOOIIECTB; B3aMMOOTHOLIEHMST MHKeHepUH, Hayku u dunocoduu; pasHooGpasue
MH)KeHEPHBIX KYJIbTYD U POJIb MHSKEHEPUU B KYJIbTYPeE.

Knrouesvie cnosa: dpunocodust MHKEHEPUM, MHXKXEHEpHOEe 00pa3oBaHMe, MHKEHEPHbBIE CO06-
I[eCTBa, MHKeHepHast 3TUKa
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